Abstract: 'Anytime anywhere' and 'immersive' information and communication technologies have penetrated all spheres of our life. Because of these technologies, an individual can be present in multiple environments either real or virtual at a given time or in a time frame. Such technology driven multipresence has emerged as a prominent behavioural phenomenon today. Multipresence might have significant influence on an individual's behaviour as well as on team, organisation and society. Despite being such a prevalent and important behavioural phenomenon, there has been limited research and literature in this area. In this conceptual paper, we explore and refine the concept of multipresence. We start with the exploration of concept of presence, which forms the basis for understanding multipresence. We further discuss various aspects of multipresence from the literature. We also introduce a new revised definition and new concepts about multipresence. Finally, we discuss possible implications of such behaviour on performance of an individual and suggest potential future research opportunities in this area.
Introduction
Information and communication technologies (ICTs) has significant influence on individuals, teams, organisations, and societies (Abareshi et al., 2012; Althonayan and Sharif, 2010; Panteli, 2009) . It changes the way we behave, live and perform in various environments be it at home, organisation or society (Chamakiotis et al., 2014; Hidayanto et al., 2015; MacCormick et al., 2012; Mandal et al., 2016; Pande and Gomes, 2015) . Hence it is important to study the impact of such influence at individual level as well as organisational level to reap the benefit of ICT. One such emerging but under researched behaviour is multipresence which can bring paradigm shift in the way we live and perform in our individual, social and organisational environment.
Developments in the area of virtuality and human computer interfaces are driving us towards highly 'immersive' user experience of information technology. Innovations and widespread deployment of mobile communication, mobile devices and mobile applications has made 'anytime-anywhere' experience richer and accessible. These two technological developments are creating an environment where an individual has opportunity and capability to be present in multiple real or virtual environments simultaneously. In certain scenario an individual, mediated by information technology, may be sharing his presence across multiple environments at a given point in time while in other scenario he may be switching his presence between multiple environments in a time frame. Multipresence has emerged as a major behavioural phenomenon because of immersive and anytime anywhere ICTs. This technology driven behavioural phenomenon of multipresence is becoming very prevalent in personal, public and work environment.
Multipresence is in a way extension of 'presence' to multiple environment and is much more complicated phenomenon. While presence has been widely covered in literature both from philosophical and technological perspective, multipresence has been given scant attention. In a very limited literature that we came across, there are different meanings and interpretations of multipresence. Multipresence has potential implication on behaviour and performance of an individual. Hence it's important to further explore multipresence and study its implications on individual behaviour and performance.
The paper is organised in following way. Section 1 starts with the introduction explaining the context. In Section 2, we start with the concept of presence explaining it from different theoretical perspectives. Section 3, we discuss the technological drivers of multipresence behaviour like anytime-anywhere technology and immersive technologies. In Section 4, we introduce the concept of multipresence and discuss it from different perspectives. We further discuss temporal aspects of multipresence and introduce concept of 'attention sharing multipresence' and 'attention switching multipresence'. Section 5 discusses the implications of multipresence specifically on behaviour and performance of individual. Section 6 concludes the paper with discussion points, contributions made and future research scope.
Understanding 'presence'
In a very simplistic term, multipresence is phenomenon of 'presence' in multiple environments. Hence, to understand the concept of multipresence, we need to understand of the concept of presence. Presence has been widely covered in extant literature from philosophical and as well as technological perspective. The dictionary meaning of 'presence' is "The state or fact of existing, occurring, or being present" which is derived from Latin praesentia meaning 'being at hand'. Presence is concerned with the subjective feeling of existence within a given environment (Heeter, 1992; Sheridan, 1992; Slater et al., 1994; Steuer, 1995; Zahorik and Jenison, 1998) . The most common and simplistic interpretation of presence is 'being there' which can be understood as feelings and physical facts associated with the concept of 'being there' in an environment. To understand 'presence', we discuss its various philosophical and technological aspects.
Objective and subjective perspective of presence
Zahorik and Jenison (1998) presents two major philosophical approaches to understand and explain presence. The first one is traditional rationalistic approach in which presence is viewed from dual perspective, the objective and the subjective perspective.
The objective perspective deals with the objective aspects of presence in a given environment. These objective aspects do not depend on the interpretation of an individual. They are concerned with observable and hence physical performance in some form of a task. The subjective perspective deals with the subjective aspects which are an individual's thoughts and feelings about presence in a given environment. Since subjective aspects are present in our thoughts and feelings they depend on the interpretation of an individual.
Both physical and virtual presence can be understood from dual perspective of subjective and objective perspective. The distinction and relation between subjective feelings of presence and objective facts of presence, is essential for understanding the concept of presence. Researchers are forced to continually relate subjective feelings of presence to objective facts of presence, both through theory and measurement (Zahorik and Jenison, 1998) . Zahorik and Jenison (1998) introduced an alternative view of presence based on existential philosophy and ecological psychology. Their view on presence favours a Heideggerian and Gibsonian metaphysic over the more conventional rationalistic orientation. Both Heidegger and Gibson views do not support the rationalist notions of subjective-objective presence and strictly rejects the notion of separation of subject from object. They propose a simple working definition of presence as 'presence is tantamount to successfully supported action in the environment'. In this definition only single determinate of presence is posited and 'successfully supported action in the environment' is a necessary and sufficient condition for presence. The environment can be either virtual or real or even local or remote.
Presence as being-in-the-world
Individual actions in an environment are reciprocated by a response to that action by the environment. When the response by environment commensurate with the response that would be made by the real-world environment in which our perceptual systems have evolved, then the action is said to be successfully supported in the environment. Hence individual will perceive as being present in that environment. Since, the coupling between perception and action is crucial for determining the extent to which actions are successfully supported and hence such coupling is closely linked to the concept of presence.
Presence in computer mediated environment
Schultze (2010) in his review article discusses different forms of presence in technology mediated environment and different theories of presence. In computer-mediated environments, presence essentially refers to the sense of existing or sense of 'being there' in a virtual space. While you are physically present in one environment, you are virtually present in other computer-mediated environment. Because of the sensory immersion in virtual environment, you tend to become partially or fully 'absent' from real physical environment. Hence presence can also be defined as 'psychological state in which the virtuality of the experience is unnoticed' (Lee, 2004) .
The International Society of Presence Research defines presence in computer-mediated environments as a 'psychological state in which even though part or all of the individual's current experience is generated by and/or filtered through human-made technology, part or all of the individual's perception fails to accurately acknowledge the role of the technology in the experience' [Riva, (2009), p.159] . Slater and Wilbur (1997) and Slater (2003) present a theoretical perspective of presence as a human response to sensory immersion. Sensory immersion is a technology's ability to create a convincing, immersive environment with which the user can interact. Presence is defined in terms of the three aspects (Slater, 1999) :
• the sense of being there in the virtual environment
• the extent to which the virtual environment becomes the dominant one, i.e., that participants respond to events in the virtual rather than the actual environment • the extent to which participants remember having visited the place depicted in the virtual environment rather than having seen computer-generated images of it.
Presence is a very common phenomenon but at the same time very complex one especially in the technology mediated environment. Though the perspective discussed above is not comprehensive, it gives an understanding that presence can be viewed differently from different theoretical lens. Irrespective of these meanings and differences in philosophical stands, one thing that comes out is that it involves and occupies feelings, mind and senses of an individual. Also developments in ICTs has given a different perspective to traditional understanding of presence and added much more complexity to it.
Technology affordance and its role in presence
ICT plays a very important role in understanding, defining and development of concept of presence. There are fundamental constraints of human conditions identified by timegeographers (Carlstein, 1982; Hagerstrand, 1975) such as capability and coupling constraints which limits individual's physical presence. ICTs help overcome these capability and coupling constraints (Lee and Perry, 2001 ). We discuss two major technological developments in information and communication domain that have influenced the presence and which are driving multipresence behaviour among individuals.
Towards 'anytime anywhere' technologies
Prior to the development in ICTs, physical presence was almost required for anything to be done. Be it communication, a social interaction or a task to be done, people were required to be physically present in that environment to do that. However, there is limited ability of the human beings to come together in particular place to interact with one another which is identified as coupling constraint (Carlstein, 1982; Hagerstrand, 1975) . Additionally, human beings have capability constraints which mean that a person cannot be in multiple places at the same time. These human limitations and lack of supporting technologies created temporal and spatial limitations for individuals.
However, with development and availability of supporting ICTs, an individual can do lot of things from his communications devices at home, office or anywhere even when he in on move. With technological and commercial growth of mobile devices and specifically smartphones 'anytime anywhere' experience has become real and affordable. These developments are helping us in overcoming human constraints like capability and coupling constraints.
Today, a person is always available for interaction irrespective of his physical presence and a host of applications are always available which enables him to do several tasks virtually. The person need not be physically present to do all these and can do it virtually anywhere and anytime. Not only people are able to communicate and do social interactions among them, they can carry out several tasks like buying and selling, entertainment and learning. Technology enables and empowers individuals to do things anytime anywhere which were earlier limited by human constraints.
Such technological developments have to a large extent overcome spatial and temporal limitation of individuals. A person carries multiple virtual environments along with him and has capability to immerse in it at anytime and anywhere. The person can be triggered either internally or externally to switch his presence to any of these real or virtual environments. With technology providing such capabilities, the individual not only switches his presence between multiple environments but can also be present in multiple environments simultaneously.
Towards immersive information technologies
The innovations in information technology are striving to make user interaction and experience more engaging. Today an individual is exposed to multiple media and there is unlimited information available to him. The competition to get individual's timeshare and mindshare is also driving towards this development. Earlier technologies like telephones or even early mobile phone with just voice capabilities were not so immersive. But the use of multimedia and many other technological features are making new ICTs more sensory immersive. Slater and Wilbur (1997) define sensory immersion with following characteristics.
• inclusiveness: the degree to which stimuli from the 'real' world are shut out from the virtual world • extensiveness: the number of sensory modalities used to represent the virtual world, e.g., spatialised sound • surroundingness: how panoramic the displays are
• vividness: the fidelity and variety of a particular modality, i.e., the richness of the display or its pictorial realism • proprioceptive matching: the degree to which the user perceives the virtual environment by relying on the same perceptual mechanisms they use in the 'real' world.
Lot of innovations are happening in development of interesting apps and applications capable of doing multiple real life and virtual tasks. All of these are trying hard to create a virtual environment that is much more engaging and immersive though use of innovative technologies. Websites, applications and technologies are making themselves attractive and immersive to get more and more timeshare and mindshare.
Sensory immersion occupies our mind even if it is transactional in nature. It enables a person to 'be there' in virtual environment as compared to physical presence in real environment. Hoffman et al. (1998) point out that presence is the essence of immersive technology. An individual has much more opportunities to immerse himself and be virtually present in many of such environment. He is engaged in multiple activities and immersed in multiple environments because of these technological developments. This is resulting in his presence in multiple environments at a given time or in a given timeframe.
Conceptualising multipresence
Having discussed the concept of presence specifically in multiple environments, we now explore the concept of multipresence. The evolution of ICT and specifically 'anytime anywhere technologies' and 'immersive technologies' are enabling individuals to be present in multiple places either physically or virtually. These technologies give user the ability to be present in multiple places either at a specific time or in a timeframe. These places here may be real physical environment or virtual environments.
Multipresence is defined as the ability to act, and to make others aware of your presence, in and from multiple locations (Lee and Perry, 2001 ). However in this definition, the word 'ability' is actually defining multi-presence ready environment or technology and not multipresence behaviour. A slight modification in this definition is proposed by us where we define multipresence as actually 'act of being present in multiple environment'.
In another definition by Sherman and Craig (2003) defines multipresence as multiple users in a single virtual space. So a virtual gaming environment where multiple users are playing against each other is an example of multipresence according to this definition. In this paper, we are not referring to this concept of multipresence from spatial context, rather we are exploring individual's multipresence behaviour.
Modifying the definition by Lee and Perry (2001) , we redefine multipresence as "to act or to make others aware of your presence, in and from multiple locations whether virtual or real and either at a specified time or in a specified time frame".
As per our definition of multipresence, an individual can be present in two or more environment simultaneously. For example an individual attending a meeting and simultaneously browsing an e-commerce website. An individual who is switching his presence between multiple environments in a given timeframe is also demonstrating multipresence behaviour. For example an individual switching from email communication to a mobile conversation and then moving to a gaming website is also demonstrating multipresence behaviour.
Multitasking and multi-presence
Multitasking is a means to accomplish many goals within a certain period of time by switching between individual tasks (Delbridge, 2000) . It is carrying out multiple tasks like commuting, personal communication, gaming or carrying out an ecommerce within a certain period of time. It is very common for an individual to carry out multiple tasks in certain time frame in any environment like workplace, personal or social space. There is immense literature available in the area of multitasking. However, here we specifically explore the relationship between multitasking and multipresence. While these two are different phenomenon, they are related in some aspects.
In the past ICT was not developed enough to provide ability to exhibit multipresence behaviour. Even though individuals were involved in multitasking behaviour but because of unavailability of immersive technologies it did not result in multipresence behaviour. However in the current technology environment, multitasking can lead to multipresence behaviour as tasks are more engaging and immersive. Hence, multipresence can be said to be an outcome of multitasking when the tasks are highly immersive and demands individual's physical or virtual presence.
With technologies innovating hard to make experience much more engaging and immersive and tasks demanding presence of individual, multipresence behaviour is getting more and more prominent. In a futuristic scenario where majority of the tasks will be ICT mediated and involving immersive technologies, multipresence will be an integral part of multitasking.
Polychronicity and multi-presence
Polychronicity is defined as doing many things at the same time or doing things in parallel. Hall (1983) proposed the concepts of polychronicity to explain the differences in task switching and time usage. Individuals working polychronically place less value on temporal order, accept events as they arise and engage in multiple activities simultaneously (Barley, 1988) and do not plan for tasks by allocating specific slots of time to each tasks. While polychronicity deals with temporal aspects, multipresence deals with spatial aspects of individual and tasks.
Drawing from relationship between polychronicity, multitasking and multipresence, polychrons are expected to be more likely to exhibit multipresence behaviour in a multipresence capable environment whereas monochrons are less likely to use multipresence opportunities. This is similar to multitasking behaviour however this needs to be empirically tested. Also polychrons are expected to exhibit better performance in multipresence environment as compared to monochrons. As they are good in multitasking, they will be able to manage well in a multipresence environment as well. This, however, needs to be tested empirically.
Temporal aspects of multi-presence
We defined multipresence as individual presence in multiple environments either at a specified time or in a specified timeframe. When multipresence is exhibited at a specific time, the individual is present in two or more physical or virtual environments at that given time. According to Waterworth and Waterworth (2001) virtual world participants are simultaneously present in both the 'real' and the virtual world. We further extend this concept and propose that it can happen not only in real-virtual context but in multiple environment contexts too. For example, when an individual working on his laptop is simultaneously engaged in a mobile conversation, he is present in three environments his physical (real) environment, his laptop (virtual) environment, and mobile (virtual) environment. We can consider that the individual is partially present in multiple environments with his senses and attention being shared between those environments.
Conceptualising presence in terms of attention, Waterworth and Waterworth (2001) develop a model of presence with the following three dimensions:
• focus of attention: given limited cognitive capacity, the user needs to balance his attention between the external world (present), which could be actual or virtual, and his internal world (absent)
• locus of attention: in a computer-mediated context, the user can attend to either the actual or the virtual environment as the external world • sensus of attention: this dimension captures the level of conscious arousal that the user experiences, i.e., his attention to and awareness of events around him. This dimension ranges from relatively unconscious to highly conscious.
The fundamental constraints of human conditions such as capability and coupling constraints may not allow an individual to be completely present in multiple environments at a given time. Information technology, however, enables him to share his senses and attention between multiple physical or virtual environments. We name such multipresence behaviour as 'attention sharing multipresence' and define it as to act or to make others aware of your presence, in and from multiple locations whether virtual or real at a specified time by way of sharing his attention between multiple environments.
Multipresence can thus be explained as to how attention is allocated between multiple environments. We posit that it is not possible for an individual to be completely present in multiple environments even if they are virtual. The feelings of total presence and absence are opposite poles of experience and individual places himself at a point along this continuum (Waterworth et al., 2010) . If an individual allocates his entire attention to one environment, he loses his attention from other environments and may eventually become 'absent' from other environments. In multipresence scenario, individual's 'presence' is shared between multiple environments. We also think that the degree and kind of attention of an individual keeps varying between multiple environments and hence the degree of presence of an individual in multiple environments also keeps varying. This dynamic nature of multipresence is possibly controlled by level of sensory immersions and also internal and external triggers from these environments.
When multipresence is exhibited in a time frame, an individual is present in two or more physical or virtual environments during that timeframe. What really happens is that the individual keeps switching his attention and hence his presence between multiple environments. His attention is primarily allocated to only one environment at a given point of time. His attention is not shared but keeps switching between multiple environments. We name such multipresence behaviour as 'attention switching multipresence' and define it as to act or to make others aware of your presence, in and from multiple locations whether virtual or real and in a specified time frame by way of switching his attention between multiple environments. In practice we may not find scenario purely related to attention sharing multipresence and attention switching multipresence but a combination of these two behaviours.
Implications of multipresence behaviour
The relationship between attention and human performance has been investigated by many researchers (Arthur et al., 1995; Frederiksen and White, 1989; Gopher et al., 1989; Mané and Donchin, 1989) . The consequences of presence have been studied in various studies like Bystrom et al. (1999) , Held and Durlach (1992) and Nash et al. (2000) . Multipresence behaviour may potentially impact individual performance and hence needs to be further studied. In a multipresence behaviour, attention is either shared or switched between multiple environments. In either case it has possibility to distract his attention on a given task or environment and hence can potentially impact his performance.
Multipresence can impact a person's ability to concentrate on given task specifically in highly immersive environments. Multipresence behaviour can be internally or externally triggered. In the context of virtual environment when the user's sense of presence shifts from the virtual to the real environment, this results in 'break in presence' (Garau, 2006 ). An individual's absorption in one environment might lead to his 'absence' Waterworth, 2001, 2003; Waterworth et al., , 2010 ) from other environment. This 'break in presence' and 'absence' can be distractive and might impact performance specifically when an individual is doing monochromic task. Such distractions might pull attention towards a task which might not be important or urgent.
In a multipresence environment, there are very high chances of cognitive lock up. Cognitive lock-up as conceptualised by Moray and Rotenberg (1989) is a condition where individual attention is focused on one task even when their attention is required on other important and critical tasks. An individual might get cognitively locked up in a highly immersive environment when his attention is required in other environment for some important and critical tasks. This might have very disastrous consequences along with negative impact on individual performance.
Similar to multitasking behaviour, we hypothesise that monochrons will not be able to perform well in multipresence environment and hence such environment will not be conducive for them, while polychrons will make use of multipresence opportunity and will be able to perform well. This hypothesis however needs to be empirically tested.
Individual behaviour and performance impacts team's and organisation's performance. According to Torkzadeh and Doll (1999) , the impact of ICT on an individual's performance is evaluated based on task productivity, task innovation, customer satisfaction and management control. The impact of multipresence on these aspects needs to be studied. ICT payoffs in an organisation involve firm-level analysis and individual level analysis (Azadeh and Talebi, 2014) . Any investment in ICT initiatives like social, mobility, BYOD which encourages multipresence behaviour must consider its impact on individual performance as well.
The impact of multipresence behaviour on individual, team and organisational performance and their relationship needs to be further explored and tested empirically under various scenarios. The two aspects of multipresence, 'attention switching multipresence' and 'attention sharing multipresence' also needs to be studied separately.
Discussion points and future research scope
The current technology rich environment provides ample opportunity for multipresence behaviour. Such behaviour is becoming very prominent in personal, social and work context. Emergence of multipresence behaviour might have serious implications on ability of an individual 'to be' in one place and focus on one task. This might further have implications on his performance and learning. As the attention of individual keeps switching he may not able to focus in an environment and it might have impact specifically on the tasks that need attention. Though these aspects needs to be proven empirically, they present serious occupational hazard of present and future ICTs.
While presence has been widely discussed in literature, multipresence has limited references in extant literature. In this conceptual paper we introduce the concept of multipresence from a different perspective. We provide revised and more comprehensive definition of 'multipresence' to explain and cover all aspects of this emerging phenomenon. We further introduce the concept of 'attention sharing multipresence' and 'attention switching multipresence'. We believe that these concepts are very common in today's environment and might have implications of individual behaviour and performance. This needs to be further investigated and empirically tested. This will help us to control, or manage the technology enabled environment in such a way as optimise the performance and ICT payoff. Overall we build a strong theoretical base for further studies in the area of multipresence.
There is limited or no studies that we came across in multipresence phenomenon and we feel that there is need to work in this area. While attention has been paid to multitasking behaviour, similar work is required in the area on multipresence. Similarly research has been done in the area of presence specifically in virtual context, but multipresence behaviour has not been well researched. There seems to be lack of both theory and empirical research in this area and hence offer potential for future research. Potential research areas can be empirical studies on impact and consequences of multipresence behaviour on individual performance. The role of degree of multipresence and individual type (polychrons and monochrons) on multipresence behaviour can be further studied. It needs to be explored as to how and to what extent a multipresence environment impacts the behaviour of polychrons and monochrons individuals. Impact of multipresence on various task types and in various settings can also be further studied.
